The proportion of sibs affected was 7 in 199 (3 .5 %); of these, 6 were bilaterally and 1 was unilaterally (with an enlarged contralateral cystic kidney) affected. This is rather too high to be explained by multifactorial inheritance unless the estimate of the birth frequency is much too low. The proportion of sibs affected was similar for index patients with 'single' bilateral renal agenesis, with only embryologically related malformations, and for index patients with associated malformations of unrelated bodily systems. Of the 199 sibs, 5 had neural tube malformations, but in 3 of these instances the index patient also had a neural tube malformation as well as renal agenesis. Where the index patient had ureteric remnants, 1 in 12 sibs were affected, but this high proportion may well just be a chance effect.
Coincidence within families suggests that unilateral renal agenesis is genetically related to bilateral renal agenesis, and that cases of bilateral renal agenesis without ureters are not genetically different from those with ureteric remnants.
Bilateral renal agenesis is a relatively common congenital malformation. Estimates of the frequency in British populations are of the order of 0 1 to 0 2 per 1000 births (Leck et al., 1968; Butler and Alberman, 1969) . Most series show a marked male preponderance, with a male to female ratio of about 2 5 to 1.
The first report of a family with two or more sibs affected was by Madisson (1934) . By 1974 there were some 13 reports of individual families in which a patient with bilateral renal agenesis had a near relative with bilateral or unilateral renal agenesis. Two more recent reports, which quote the earlier references, are those of Pashayan et al. (1977) and Schinzel et al. (1978) . However, no systematic family study has yet been made of the condition. The present study was designed to estimate the degree of familial aggregation for the condition, and to provide an 'Present address: Division Autonome de G6nkique Medicale, Universitaire, Vaudois, Lausanne. Received for publication 30 August 1978 empirical risk of recurrence in sibs. In the study, family information was also obtained for a small number of cases of unilateral renal agenesis; details are given, but the emphasis of the study is on bilateral renal agenesis.
Material and methods
The main series of patients was ascertained with the kind help of the Office of Population Censuses and Surveys (OPCS). The details are shown in Table 1 . The first group of 16 index patients was obtained by personal scrutiny (KAE) of all neonatal death and stillbirth certificates for Greater London (1.4.65 to 31.3.68), which had been provided for another related research project. Those certificates where the primary or secondary cause of death was given as renal agenesis, Potter's syndrome, or a not fully specified renal anomaly were extracted. For each child a necropsy report was sought and if this Table 2 shows the distribution of patients on this classification.
The details of the associated malformations in both the bilateral and unilateral category 2 patients are shown in Appendix 2. In all, 43 of the 155 patients (28%) had such anomalies, which include defects of the heart (15), trachea and oesophagus (9), central nervous system (8), skull and face (6), eyes (7), and brain (4). Potter (1965) Table 3b and compared with that of the corresponding England and Wales population, assuming 9 months' gestation.
MATERNAL AGE AND BIRTH ORDER
Using index patients with bilateral renal agenesis Pathologists' cases not included. In summary, 5 male index patients had male cotwins. Of 3 probably monozygotic co-twins, one had a form of unilateral renal agenesis and 2 were unaffected, and of 2 co-twins of unknown type both were unaffected.
SIBS
The information on sibs is summarised in Table 5a .
Four of 92 (4-34 Y.) brothers and 3 of 107 (2-80%) sisters had renal agenesis. That is 7 of 199 (3 52%) of sibs combining both sexes. For male index C. 0. Carter, Kathleen Evans, and G. Pescia patients the proportions were 2 in 70 brothers and 2 in 86 sisters, that is 4 in 156 (2 56%), and for female index patients the proportions were 2 in 22 brothers and 1 in 21 sisters, that is 3 in 43 (6 98 %). One further sister of a girl (no 123) was stillborn and might have been affected; there was no necropsy but the father thought the facies were similar to those of the index patient. For category 1 patients, 4 in 68 brothers and 1 in 73 sisters, that is 5 in 141 (3.55 %) were affected. For category 2 patients, the proportions were 0 in 24 brothers and 2 in 34 sisters, that is 2 in 58 (3 *45 %). Table 5b shows the proportion of sibs affected when the sibs are distinguished by the presence or absence of ureteric remnants.
The category of the affected sibs in relation to that of the index patients is shown in Table 6 . It should be noted that patient no 35 and 112 are the affected sib pair who were both index patients. In only one case (no 92) was the sib affected unilaterally (the other kidney was enlarged and cystic).
Details of the malformations in sibs (who had no renal tract malformation) are shown in Table 7 . The malformations were: 5 of the neural tube, 2 of the heart, and 1 of the trachea/oesophagus.
UNILATERAL INDEX PATIENTS
The number of sibs is shown in (Leck et al., 1968) , the birth frequency was a little higher; there were 35 bilateral cases among 190 236 total births (0-18 per 1000). All 3 series will have missed cases in which there was no necropsy. However, in the Butler and Alberman (1969) survey, a determined attempt was made to arrange necropsies on all perinatal deaths, and in the second half of the Birmingham survey, two-thirds of stillbirths and four-fifths of deaths in the first fortnight underwent necropsy.
Estimates of birth frequency of unilateral cases will not include those with normal contralateral kidneys and these will be the majority. In the present survey, based on stillbirth and death certificates, there were, in 1974, only 6 unilateral compared with 50 bilateral cases. In the Birmingham survey (Leck et al., 1968) , with a follow-up to 5 years and inclusion of surviving children, there were 25 unilateral compared with 35 bilateral cases. In the Perinatal Mortality Survey (Butler and Alberman, 1969) , there were 28 unilateral compared with 27 bilateral cases. The low figure in the present series is understandable, since unilateral renal agenesis would not be the main cause of a perinatal death.
Seasonal variation
There is an excess in the proportion of births with bilateral renal agenesis in the winter months of October to March with a peak in December, (Rogers and Weatherall, 1976) . Thus, the peak of conceptions for renal agenesis falls between the peaks for anencephaly and spina bifida. In this series, the seasonal variation is more marked for bilateral renal agenesis than for the neural tube malformations. However, we had no prior hypothesis for the direction of any seasonal variation and it is desirable now to check this finding on a second series. Maternal age and birth order There is no indication of any effect of maternal age or birth order.
GENETIC CONSIDERATIONS
Relationship between bilateral and unilateral renal agenesis Although Potter (1965 Potter ( , 1972 has suggested that, to some degree at least, the aetiology of unilateral and bilateral cases of renal agenesis differs, there is no doubt that in some instances there is a genetic relationship between the two. In our series, there was a pair of monozygotic twins (no 28), one with bilateral and one with unilateral renal agenesis. A similar twin pair has been reported by Mauer et al. (1974) . In the present study, one bilaterally affected index case (no 92) had a sib with an absent right kidney and enlarged cystic left kidney, and further instances of bilateral cases with a sib with unilateral renal agenesis have been reported, for example, Winter et al. (1968 ), Cain et al. (1974 . Further, Kohn and Borns (1973) reported a bilaterally affected index patient whose father's intravenous urogram showed only one kidney. We have recently arranged for the examination of a sample of parents and sibs of index patients for renal anomalies by ultrasonography. The findings will be reported later. Already one instance of unilateral renal agenesis, and one of unilateral renal hypoplasia, have been found in parents of patients with bilateral renal agenesis. Further, it is clear that it is not the bilateral cases which have ureteric remnants that are related to unilateral cases (see next section).
Relationship between cases with and without elements of ureters Again, though Potter (1965) has suggested that cases with some element of ureteric development differ from those with complete absence of ureters, there is evidence of a genetic relationship, since the two forms occur together within sibships. For example, in the family of Hack et al. (1974) , one patient had no ureters, but his sib had ureteric buds and a nodule of renal tissue on one side. In family C of Buchta et al. (1973) , one sib had no ureters, but one other probably had rudimentary ureters. Of the 5 bilateral index patients in the present study who are specifically reported to have had some elements of ureters (no 58, 60, 69, 120, and 124), one (no 124) had a bilaterally affected sib, but the presence or absence of ureters was not stated in the necropsy report on the sib.
There is no indication that it is only the bilateral cases with ureteric remnants that are related to the unilateral cases. In this series, the index patient (no 28) who had a monozygotic twin with unilateral renal agenesis also had no ureters. The index patient (no 92) who had a unilaterally affected sib had no ureters. This was also true of the family reported by Cain et al. (1974) . In family D of Buchta et al. (1973) , a woman with unilateral renal agenesis had two daughters with unilateral renal agenesis, a son with no right kidney and only a pea-sized nodule on the left, but bilateral ureters, and a niece with 'complete renal agenesis'. In the family of Kohn and Borns (1973) , the bilaterally affected index patient with a unilaterally affected father had no ureters.
GENETIC MECHANISMS
No clear conclusions on the type of inheritance can be made from the data at present available.
The twins, with one of the three monozygotic cotwins partially concordant, contribute little except to show that a monozygotic co-twin of a bilateral case need not also have renal agenesis, and that there is a genetic relationship between bilateral and unilateral cases. Mauer et al. (1974) also reported a monozygotic co-twin of a bilateral case who had unilateral agenesis. Davidson and Ross (1954) , surveying published reports at that date, found 6 reports of cases who were twin-born and in all the co-twin was unaffected.
The overall findings in sibs of the bilateral index patients, 7 in 199 (3 5 Y.) affected, is, if truly representative, too high a proportion to be compatible with simple additive polygenic inheritance, if the birth frequency really is of the order of 0-015 %, since a heritability of well over 100% is implied. But the figure of 3 5 % is based on only 7 subjects and has a standard error of 1 * 3 %.
It may be that the material is genetically heterogeneous and includes recessive and dominantly inherited cases. There is, however, no direct evidence of this from the study except that one category 2 index patient (no 25) may be an example of a known recessive syndrome (see below). There is no excess of parental consanguinity in this series (one first cousin once removed and one third cousin marriage) and no instance of 3 sibs affected. Buchta et al. (1973) The apparently high proportion, 1 in 12, for the last group is, perhaps, simply a chance effect because of small numbers.
Case no 25 and his sister may be examples of the variable and somewhat ill-defined, probably recessive, cryptophthalmos syndrome, the main features of which are cryptophthalmos, auditory atresia, syndactyly, and genital anomalies, with renal agenesis and laryngeal atresia as less common features (Francois, 1969 
